Giant lipomas of the thenar are rare tumours of the adipose tissue of the hand, with a benign prognosis. Apart from the cosmetic problems they may cause, their most frequent complications include a compromise in functionality and pressure upon the nerves, mainly on the radial nerve. The first step in their management is their differential diagnosis from well-differentiated liposarcomas (WDLPS), as they require a different therapeutic approach. This step is completed with the aid of MRIs, biopsies and modern immunohistochemical methods, which offer high specificity and sensitivity. Our paper presents a case of giant lipoma of the thenar, with a review of the relevant literature, focusing on the disease's molecular genetics, which is a very important field of research today.
Introduction
Lipomas are benign tumours of mesenchymatic origin, formed by mature adipocytes [1] . Described by Boyd as "amongst the most benign tumours" [3] , they may appear in almost any human organ. Their presence in the hand represents 15% of soft-tissue tumours in the whole body. Despite this, international literature presents very few references to isolated cases, while only a small number of these concerns giant lipomas in this specific site [1, 4, 13] . We present a case of a giant lipoma of the thenar, its diagnostic and therapeutic approach, as well as the new prevalent theories in their aetiopathogenicity, as we believe that, even today, there are unexplored issues pertaining to their appearance.
Case Report
A 60-year-old woman weighing 79 kg visited the Outpatient Surgery of the Orthopaedic Unit due to progressive intumescence of the left hand, which first appeared a year ago. The patient did not report any past injuries or exulcerations at this site. She felt mild pain in this area, which aggravated when she tried to hold objects. The ability to grip was reduced in the affected limb. The physical examination revealed a large mass in the area of the thenar, extending from the second and third metacarpus. The mass was stable and painless upon palpation. The woman presented numbness and hypoesthesia in the radial section of the thumb.
Simple X-ray examination was not conclusive, so was followed by CT ( Fig. 1 ) and MRI scans ( Fig. 2 ), which revealed a 4.5×4.5×3-cm giant intramuscular lipoma with lobate and irregular borders, extending forwards between the first and second metacarpus and backwards from along the second and third metacarpus, without calcification and ossification points or bone infiltration. Subsequently, the mass was removed surgically through palmar access, with a 3.5-cm section at the level of the "life line" (Fig. 3 ). The mass was removed unimpaired and was sent for biopsy. The histological diagnosis was a lipoma ( Fig. 4) .
No complications appeared post-operatively. The pain, numbness and hypoesthesia gradually abated during the first month, while gripping ability was fully restored after approximately 1 year.
Discussion
Palm tumours are rare, while 50-70% of these are ganglion cysts. A smaller percentage corresponds to tumours originating from adipocytes, such as lipomas, adipofibrosis, angiolipomas, lipoblastomas and fibro-fatty hamartoma [6] .
Lipomas are benign tumours caused by apidocyte proliferation, may be located on the hand or in any other part of the body and usually originate in the subcutaneous fat. Less frequently, their origin may be submuscular, as, for example, in the muscles of the thenar and subthenar, where diagnosis through physical examination plays a more limited role. They may also appear in deeper structures, such as in the carpal tunnel, Gayon's tunnel or the deep palmar space [1, 4, 6, 13] . They may also appear in the bones, or even, in rare occasions, in the nerves. In specific, Figure 1 The CT shows the characteristic radiolucency of the mature fat without any calcinosis or ossification of the tumour.
Figure 2
The MRI shows that the tumour is independent of the first and second metacarpals and the periosteum of these bones is normal. English-language literature reports only 39 cases in the peripheral nerves, 37 of which concern the median nerve, one case the sciatic nerve and one case the thumb's digital nerve [11] .
The aetiology behind the appearance of lipomas remains unclear, while their formation mechanism is unknown to date. Incretogenous, inflammatory and genetic disorders have been incriminated as causative factors. Obesity and hypercholesteraemia have been linked to the creation of lipomas, while trauma has also been included in their aetiological factors. It has been described that the necrosis of the fatty tissue and the presence of large and severe haematomas may lead to the stimulation of pre-adipocytes and the formation of lipomas [15] .
Recently, many cytogenetic studies have been realised on tumours originating from adipocytes. This tumour category includes benign lipomas, as well as malignant WDLPS: well-differentiated liposarcomas. Both the above histological types consist of mature adipocytes and may be difficult to differentiate through simple inspection. The majority of the said tumours present genetic mutations in chromosomal region 12q13-15, presenting, however, some important differences. Lipomas present simple structural disorders, which mainly concern regions 12q13-15 and 6p 13q and are usually translocations or inversions that lead to the fusion of gene HMGA2 with various partners. HMGs (High Mobility Group) proteins are a class of relatively small non-histonic nuclear proteins that link to the DNA and act as regulatory transcription factors, acting on the organisation of chromatin at the moment of DNA transcription. The most common translocation is t(3;12)(q27-q28;q13-q15), which corresponds to 25% of the specific cytogenetic group. In addition, we often see disorders caused by chromosome 13, which account for 15-20% of all lipomas.
On the contrary, WDLPS, which are also called "atypical lipomatous tumors" are noted by the presence of a supernumerary ring or giant chromosome with amplified material from chromosome 12q14-15. The gene that plays an important role in this specific case is MDM2, which is located in 12q15, far from HMGA2. Its action is coamplified by neighbouring genes, such as CDK4 and, less frequently, by SAS/TSPAN31 and HMGA2 [2, 7, 10, 12, 16, 17] .
Intermuscular and intramuscular lipomas are very rare and form just 1% of lipomas. Any soft-tissue mass larger than 5 cm should be regarded as malignant until proof to the contrary [5] . The correct differential diagnosis between deep lipomas and WDLPS is extremely important to permit appropriate monitoring and treatment. An important role in this case may also be played by modern immunochemical methods that detect the expression of MDM2 and CDK4 and offer high specificity and sensitivity.
Clinically, they may reach a large size and supersede but not infiltrate neighbouring tissues. The main problems they can cause include the compromised functionality of the upper limb, mainly as regards its motion range and gripping ability. Another important problem they may cause involves the compression of certain nerves. Although these problems have been reported, they are not common. More frequently, they affect the radial nerve and less so the median nerve. A full recovery can be achieved gradually, after removal of the tumour [4, 8] .
At the moment, MRI is the most reliable imaging method to diagnose lipomas. Τ1-weighted images show high signal intensity in a well-defined encapsulated even soft-tissue mass [4, 19] . An image, however, with infiltration of the neighbouring tissues raises suspicion of a liposarcomas. X-rays and CT scans are useful in the rare cases of tumour calcifications or ossifications, as MRIs frequently fail to detect them [9, 14, 18] . The histological identification of the tumour through biopsy is regarded by many researchers as necessary only in cases where no diagnosis is achieved through the MRI. In addition, numerous reports state that the degree of the tumour's evenness in the MRI may allow for an evaluation of the risk of regression. The larger the unevenness, the higher the risk of regression [13] . Despite this, biopsies in the case of giant lipomas are deemed necessary for their differentiation from liposarcomas [4] .
These lipomas are treatment by surgical removal. As the frequency of malignant transformation is extremely limited, the main reason for their removal is the disturbance they cause in the palm's functionality and cosmetic appearance [8] . Regressions are extremely rare and are usually caused by the defective excision of the tumour [4] . Surgical risks mainly concern port-operative infection, neural damage and the formation of a painful exuvia [13] .
In conclusion, giant lipomas of the thenar are rare benign tumours with an excellent prognosis after successful excision and a very limited risk of transformation. They do however require a careful diagnostic approach to differentiate them from WDLPS, which, even in their aggressive from, may present histologically benign regions. MRIs and immunochemical methods can help us in an accurate diagnosis, which is directly linked to the efficient management of the tumour.
